Objectives: This study aims to investigate a possible relationship between long standing eye drop usage and neck pain and to determine the optimal neck position while instilling the eye drop. Patients and methods: Sixty-seven patients who admitted to the ophthalmology outpatient clinic with the diagnosis of glaucoma and using eye drops for at least one year were included in the study as group 1 (n=31). The ages of the patients were between 18 to 80 years. A control group (group 2, n=36) was selected from age-matched individuals who did not use eye drops. The neck disability index form and a study form which included demographic data and the method of eye drop usage of patients were filled. Results: The mean age of the patients were 55.7±11.5 and 53.5±17.1 years for group 1 and group 2, respectively. There was no significant difference in the age and sex between the groups (p=0.526 and p=0.396, respectively). Compared to the controls, the chronic eye drop usage and its application method produced significant difference in neck disability index (p<0.001). Also, there was a positive correlation between neck disability index and number of eye drop usage per a day and period of eye drop usage (p=0.003 and p=0.004, respectively). Conclusion: Neck posture which is not placed in hyperextension position during administration of eye drop may reduce postural neck malpositionrelated neck disability. Patients who are on eye drop for a long time should be informed about postural disorders and instructed to correct the administration of eye drop technique to avoid neck pain.
Neck pain, one of the most important health problems of today, is not a straightforward neurophysiological condition. It is a multifactorial disease with various risk factors including physical, psychological and the individual, which contribute to development of pain. 1 These risk factors are closely related to specific occupational groups. 2 Cervical postural disorders may cause increased extensor muscle activity with detrimental strain of neck muscles. It has also been suggested that there might be a potential relationship between forward head posture and neck pain. [3] [4] [5] Glaucoma is one of the causes of blindness and reduction of intraocular pressure is the mainstay of the treatment to prevent blindness. 6 Although laser and surgical treatment options are available for this purpose, topical medical treatment is the most frequent and the most preferred method. [7] [8] [9] Patients use one or several eye drops regularly every day. 10 Majority of glaucoma patients instill eye drops by keeping their heads in the hyperextension position. Repetitive unsuitable postures of the cervical vertebrae may lead to cervical problems. 1 We hypothesized that repetitive hyperextension posture for eye drop instillation causes detrimental strain in the neck muscles, and subsequently chronic neck pain. The aim of this study was to evaluate whether there is a relationship between long-term eye drop usage and neck pain and also to determine the optimal position of the neck while instilling the eye drop.
PATIENTS AND METHODS
Approval for this study was obtained from the institutional ethics committee and was conducted in accordance with the declaration of Helsinki. The verbal and signed written informed consent of this study was collected from all participants.
Sixty-seven patients (aged between 18-80 years) with the diagnosis of glaucoma and using eye drops for at least one year and were able to give consent were included in the study as group 1 (n=31). Patients were asked to complete the form prepared to determine the neck position while using the eye drops, and the Turkish version of Neck Disability Index (NDI). 11, 12 The latter included 10 sections: pain intensity; personal care; lifting; reading; headaches; concentration; work; driving; sleeping; and recreation. There were six questions in each section. Item scores ranged from 0 (no disability) to 5 (total disability). The control group (group 2, n=36) was selected from individuals (between 18-80 years of age) who presented at the ophthalmology clinic and did not use any eye drops.
Excluded from the study were patients with a history of cervical problems like vertebral fractures, disc herniation, traumatic injuries, regional tumors, previous neck surgery, psychiatric patients, pregnancy, and those who could not read the NDI form. To determine the method of use of the eye drops, patients were asked to describe the positions in which they used the eye drop 
Statistical analysis
Statistical analysis was performed by using the Statistical Package for Social Sciences for Windows version 19.0 (SPSS Inc., Chicago, IL, USA) software program. Descriptive statistics were used for defining socio-demographic and basic clinical variables. The Chi-square test was used to compare categorical variables. Normality of continuous data was determined by the Kolmogorov-Smirnov test. When normality of the distribution of variables was acceptable, the Student t-test, or in other cases the MannWhitney U test were used to analyze differences between two independent sample groups and the Kruskal Wallis tests were used to analyze three independent samples. The Bonferroni adjusted Kruskal Wallis test was also used to exclude the type I error between the groups and a p value less of than 0.017 (p<0.017) was considered statistically significant. Correlations between the explanatory variables were calculated by using Spearman's correlation test and differences were accepted as significant at p<0.05 for all tests (two tailed).
RESULTS
The mean ages of patients who were included in the study were 55.7±11.5 and 53.5±17.1 years respectively for group 1 and group 2. There was no significant difference between the groups in terms of age and sex (p=0.526 and p=0.396, respectively). Percentage of retirees were respectively 71.0% and 52.8% in group 1 and group 2, and there was no Use of eye drop and method of application generated a strong difference in the NDI of patients, and the NDI of patients was found to be higher when the eye drop was instilled in the cervical hyperextension position (p<0.001) (Figure 1 ).
The NDI was found to be correlated with the age of patient, period of eye drop usage, number of drops instilled at a time and daily repetition number of the eye drops. All of these correlations were found to be statistically significant (Table 2) .
DISCUSSION
Neck pain is still one of the most important health problems especially in industrialized countries. Together with limitations in daily life, neck pain also causes labor force loss making it a great socioeconomic problem. 13, 14 Many risk factors accompany the development of neck pain. Female sex, former neck injury and psychosocial problems are encountered as the most frequent risk factors. 15, 16 Furthermore, it is known that related risk factors such as repetitive work, constrained neck and head posture, repetitive neck movements, forceful arm movements and static postures involving neck or shoulder muscles, work-related risk factors such as inadequate job satisfaction and high job demands are among the risk factors which increase neck pain. 1, 2, [17] [18] [19] Different body postures and their effects on the flexor and extensor muscle groups have been evaluated by using electromyography, and it has been observed that long-term inappropriate posture had an influence on the development of neck pain by causing unbalanced and repetitive contraction of these muscle groups. 20 Some authors have demonstrated a strong relationship between posture and neck pain, and they have emphasized the importance of habitual changes in the prevention and treatment of this discomfort. [21] [22] [23] [24] The NDI was found to be significantly related to neck pain and has been adapted for various cultures; and according to studies that have been performed for confirmation of its validity and reliability, a consensus has been reached about its properties in determining neck pain and disability. [25] [26] [27] [28] In this study, the effect of different neck postures during eye drop instillation on neck health was investigated and inappropriate posture of the cervical vertebrae in individuals using eye drops for the treatment of glaucoma was found to negatively affect neck health. To the best of our knowledge, there is no study that evaluates the relationship between neck problems and eye drop usage. Repetitive inappropriate neck posture can occur together with neck extension in individuals with chronic eye drop usage, for the management of glaucoma. The frequent determination of neck disability in patients who instill eye drop particularly in the extension position of the neck may explain the impact of neck posture on the development of neck pain. While neck disability is encountered mostly in individuals who instill eye drops by placing their neck in the hyperextension position, it was seen infrequently in individuals who have not had a history of eye drop usage and also in those who have used eye drops in other positions apart from the hyperextension position. According to development of neck disability, no statistically significant differences were reported between patients who have not had a history of long-standing eye drop usage and patients who have had long-standing eye drop usage in positions other than the hyperextension position of the neck. This result may be important in supporting our hypothesis (Figure 1 ). In addition to these results, it was found that there could be a positive correlation between the development of neck disability and the frequency of eye drop usage per a day, the number of eye drop for each application per a day, and the period of eye drop usage.
Additionally, dry eye syndrome is an important condition that is frequently encountered primarily or secondarily to rheumatic diseases. 29 Artificial tear drops are occasionally used for its treatment. Neck pain can also arise from chronic instillation of eye drops in a wrong position; yet chronic eye drop administration can be necessary for some eye diseases frequently seen in the course of rheumatic diseases. 30 Therefore, this problem is not only associated with primary eye diseases, but can also be related to rheumatic diseases. These patients should be instructed by clinicians about the correct position of the neck, such as avoiding the hyperextension position while instilling eye drops.
There are some limitations of the study. Firstly, neck pain is a multifactorial pathology and although there are similar demographic properties of the patients, it may not be possible to exclude all factors other than eye drop usage for standardization. Secondly, the study has been designed as a cross-sectional study. NDI scores before the start of eye drop treatment and the scores after one year of the treatment for the same patient in a prospective manner could perhaps be a better study design.
In conclusion, despite the limitations, these preliminary findings can suggest that patients who have to use eye drops for a long time may suffer from chronic neck pain due to an inappropriate postural changes. Neck disability may be avoided by only changing postural habits while instilling eye drops. Placing the neck by avoiding the hyperextension position while using eye drops significantly decreases neck disability and neck pain. Patients who are to use eye drops for a long time should be informed about postural disorders that may lead to neck pain. However, in order to confirm findings of the current study, additional studies with quantitative and objective tests are required.
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